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[#Wff#©$SH] 

JS^-tcMLTO. lppmWO. 5 p p mKT©lII? ' t ?: 

mm t b 2/ U =i >9ftWBlOJP**«fi. 

iL*m®Lh bfcff:£«l {c8B*O^U 3>5&»ll©7£j£#8u 
[«*^3] ifffB^U 3>^|gBI©^f£B#© 1 Eh;fr# : 5 0 mT o r r H±T'*S 

[»*K4] lBJ»«^9XvCVDatS:fflV^TJSJ«bfcS/U3>**BtT*o 
T, JK»:#:*K::7yffc*^ WflBK*Mf:*«f'K:S/y 3>JK^-k: 

*fbT0. l P pm«±0. 5 p pmBTfflSIIf-?:^tS*S*ftTt*f^ 

5 ] fMBS/ U 3 l . 5xl0 18 atoms/c m 3 J£*_h 

5. 0X10 19 at o m s / c m 3 &>-F<Dmmm^-*'Sti^£Z<&fflL£Vfcm& 

bfcif#«4 tC|a«g©^U 3>*i»Bt. 
[»#*7] IWES/U 3>9MWBI©«J«I»©BE##5 OmTo r rgJLh7*&& 

z.t*!&m£Lr=.m&Tg4 Ke*©s"j 3>jmwbi. 

=E^7 r xritdtiBH-r * 9 v>ffcSL3&K© 3 ffigJLh-e&s 3 b fell* 

^ 4 IB*© 5/ U 3 > 

Hf*«9] «raas/U3>*i»Kii, xy^^nxttW^Miia^fKij:* (22 

0) ©0«f»*©fl!#*telS«f!fcKK:#bT 5 0%j^_kT*&s;z:£:£if$88!£: bfc 

4 tcia*© s/u 3 ymm. 
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[|*S11] mmiM¥mfcM*K l. 5X l 0 18 a t oms/cm 3 JgU: 
5. 0X10 19 at o m s / c m^Tffl^HIS? S:ttJe/ U 3>*iiI5:ttf 
Z. £ Lfcff 1 0 JCiB^CDftjg^iS^-o 

Z. H LfemM 1 0 (CSB«G)^®«*^. 

[ff^tgl 3] tufBiM¥^#S©7£f£t$©ffi##5 OmT o r r &>±X'&2> 

azt^mt bfc«#« i o jcmo^®***?. 
[§#ai5] ifffBiS^^sii, ^v>?*nx\t.m*Mmisx\z&z> (22 

#t?rfc5r#^ti:Lfc»#^l 0 lcfB*©3t©S**^-. 
[0 0 0 1] 

[0 0 0 2] 
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[0 0 0 3] 

* -V X h ffiJ^c^Uft ^ti"Jn >»M©^*fe tLtll #g§¥ 5 - 
1 3 6 0 6 2 izmMOT^JVyrXiyV 3>J£j&&{C3Kift:/5Xv#i3iS:fi : vv 

[0 0 0 4] 
[DH9i#fl?& b J: 3 i: f &SBS] 

[0 0 0 5] 

iigy^bfc#£l8I^J&£4T3&£©I*£BbT^fc, 1 r*l*>©&3ltt, j£BlB# 
[0 0 0 6] 

^ #£8E!)!fcfc_L12bfeSg®fcfl¥&b, M*»tc|8M^^;KCfeS«K5SS 
[0 0 0 7] 

mm & «*»•*- •& & &> ©#©] 

^•(C*fbT0. lppm«0. 5 p pmM.-F<Dmmm : ?-*'&ji£ J &2>Z.t%:'ft 
[0 0 0 8] 

bTO. lppm«±0. 5 p p mJ^TW^M^-Sr^S-it^^T-e^b 
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[0 0 0 9] 
[0010] 

tufEM****:*. ©*iii<Z>Sls*# 7 y f fc>r W Jt T* & 5 £ £ tfi# $ b v ^ 

. tWBS/ U 3 >*J»Bt. i ffl*aMWf©»J*W©ffi*# 5 0 mT o r r JBt±-e» 
SXt^ffi bv*. foia^U 3>*#IK*^ 1. 5X10 18 atoms/cm 3 
&±5. 0 X 1 0 19 a t o m s / c m 3 aTfflSilR^ J:^tf ' iAW* bv*. 

k», xy^xmxtt^^iaffK:** (220) aDtfafeftoitetf^iBiFraft 

[0011] 

ft-ir-fSlS&tf^Slfe**, WBBWW^'PKiS/Ua^B^KiWbTO. lppm 

j&llo. 5 P pmJEiiTfflaaiJK-^fc^a-ftsitKj:*;, ssskm-tfTK <u&& 

(D&ftT* (2 2 0) 3ErlftCiBieiUfcS/U3>**IiSKS3«TJi«-r*r4:^Hri6 
T*»»J, ttlBS/y 3 &K±lc4>&< ilt-ffl^P i n 

3faS«;&*?fc, t£*«fc 'J fertile hfc^S-£Tjgj«-r6::£#^ftBK:*: 
ofc3hS:Jf,ffibfc. 
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[0 0 12] 
[0013] 

mmwt & m ^ t=. •? x v c v Dm \z j: y a s/ u n tmatt 

»S*l». AtelftlCtt, MWl 0MHz~10GHzCDlMMSfflV^feCV 
[0 0 14] 

aebler-Wronski) »*K1 ± S^^ftS* SrWfJ-r 5 £ 4: £ 

Mv^iSMSg^XvcvD&tfci:. ^Xvftfca^cDtSffiStf^^s., 

^7Xvrt©Sffii©aShlttt, SiF n H m (0^n, m^4), HF, F 

#4MR'?*«£J&fetis. Jp*ffi©ffl*fi&tc*g^;fr©i§^s i-si 

[0 0 15] 

a-tt«rt#»6nT^s. «ftttisi<z)»»s:»«-r*fe«>K:i*, 
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[0 0 16] 

aiy^'>yf^ffl«:S» J «»i-<a!*. *OlS*ieft*©*©#<^ MUMPS *T 

±B©»*tt, M«^5X7CVDi!ife«^TS";3>**R«:»)at« 

>l§WC*fLT 0. lppmJ&LhO. 5 p pmJ^T©tgST*g?*iK^-S:-g-*S-& 
[0 0 17] 
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T, *»©£»*♦ «&©£|tf»fc £:*(;: <koT, fiI¥»j|Iltt«taii&?Si8M! 
Jt#£&«ffi&tf&S : &©£:3M.e»tl«. £©«fc^fc*«flI8^K#fc1-*5M& 

-##©7-y|gIK^i£^©?fS:ifi]B£^fc£-t»\ A> K©fi**y ^Mt^rt 
©7gj&feM?-«Z£#7£«£#;t.e>;ris. fi*-h©%j|lU:. IMB^U 

1. 5X10 18 atoms/c m 3 JW_h 5. 0X10 19 atoms/cm 3 

{C$J£L<&5. 0X10 18 atoms/cm 3 K13. 0X10 19 atoms 
/cm 3 JBlTT?»y. Sfc*?* L<tt8. 0 X 1 0 18 a t oms/cm 3 £(±2. 
0 X 1 0 19 a t oms/cm^HSS. 
[0 0 18] 

Bl*a-«rJ«*©3ErrtH£S:-t5^.*ii:Tf, «S8«±©9>#AJMi§6**MH"*- 
iii^fS, *©lSllttS£tfi&fcJ:U*S<i-&££tfflm3*iS. # 
-f"Y s E>K«3t&i:*»ftttS/y 3>KfeVNTtt. (2 2 0) ffitt, If «©«■?■ 

m®8ittj"j3>-stt. <Bft<ii*e> i i fi»a-©H*f»«©»fnK:*!f"*-* ( 
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220) momffi&m(Dm&iz$)2 3%-z?&y, (220 m(DM$rf&m<Dm& 
#2 3%z±mz>mm*. z.<DWi5faicmift i &*%-tz>z.£.iz.&2>. #fc (22 

0) ®0ISI#f3&g©«!h=r# 5 0%JW_h©^Jt{Ci3VNTtt, ±IH©»^J: U{E5t 

3tl#{C»S bV\£>0D-^&-S„ T.'J-f^ U>Z.*- (Staebler-W 

r o n s k i ) »«K**ft#fca»*«>IPM, S.U f M^!f&^S©(ST©^$:^ 

JlIflt|)5:MtU5 2 0 cm" 1 #a) i)\ T^)Vy TXlC@H-f"S9WfScSL^ 
S («Sl$&M£bT4 8 0 cnT^fiS) © 3 #FJ«-hT*&-5 r £#*J3; £: 

[0 0 19] 

© % © #^*j>-r s r £ & £ #*§&t s & . 

[0 0 2 0] 

x -^mm^fs^m^mm & s uiciot "Tie ic & s t^bw. 



8 



ffiH# 2001-3054833 



#2000—162804 



<DmA<?>%}%:%¥Z&&2>Z.- ffi*(CKLT»5 0 mT o r rJ«±T'S>€>r Htf 
[0 0 2 1] 

©j&a* e> % ■? <tlX V^ £ 6 

[0 0 2 2] 

*K:**S:aniL45ifclC±oTJ^rita*l*S i F 2 H, SiFH/iif®, **S: 
5>tlS. tfrlBS i F 2 H, SiFH 2 &if<Z>. *^&-^t?-7 y<ffc>r>f fS^rS&a & 

AC ft, s i F 4 t?Sttfi:*iS©?S»ftRjSJia36i«*Ki:ft**. * 

tvS„ tolas i F 2 H, S i FH 2 fci?(D, *v ffc-fr-f ig^MffiStfift 

wic^:^<^#-r-£>fc«) tc waaiiWHriB c & s %> <z> £ jBt>*i « ■* tignfto) 

zKfgGDS&Hi tbtn ^ A ;i/ ic j: 2>mm&ffi.o?£&itiz. «fc SigSttCD fci± 

[0 0 2 3] 
[0 0 2 4] 

HI tt*»W©*3e«**^©-««:w"r**»*lWffiHTf*ft. 0*1 0 l 

10 2 l*¥m&m. 10 3 1 0 4 

S„ £ t--. 10 1-1 10 1-2 tt&»J§, 101-3 ttfl— 
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[0 0 2 5] 

10 1-1 ©MWi: b"t*?arz?&£. 
[0 0 2 6] 
(4JKM) 

mii o i - zitmmtLxonmt.. ski o i-iK*T?w*.b;fe3fcfc 

WtLXlt. Al, Cu, Ag, Au, CuMg, A 1 S i ^£$?i@{Cffl d 

ill 10 1- 2B, *«D*WCi!rl!!I&***;ii:##*bV*. 
tA^'^S. *#1 0 1 - l*<»attS:*-r-S*&-&fC«^JRJSl 0 1 - 2\t^m 
[0 0 2 7] 

Mi o 2WT»©3***ft#tf"**«taft*-r*. Mil 0 1 - 2©5cfg# 

fiftSi o 2-Mfcft&«v*tt7'f yi/-s/a>se:u KMntimi-tftsv 

» i 01-38:, ±mmi o i - 2 tmmz*a>mwiz{hw%: 

tl/tV^|,it^ISb^^„ I-ffl®i«tI 1 0 1 - 3 iJ. ZnO, ITO? 
ffl#«Mft®*^45Ifc^S L<, Mm. *Kv9. CVD, ««f^©* 
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it*4Mt€:»anUT%J:V*. 
[0 0 2 8] 

[0 0 2 9] 

fcffi, KA«*. JftB&St <*»fc;ftK+. «i«DC?y 

tCtt, ^(DiltltaAr, Ne, Kr, Xe, Hg, O Z&ZW&tfbtl 

20'J»;bWi§, lsccm*?)100sccinAiltU>. tifeJ?£lgB£© 
ftJE&l X 1 0" 4 To r r*5>0. lTo r rtfi* l/K SAtAB, 9-tf 
V h©*^ tH5cm©S^ lOWfrblOOkW^iSl 

[0 0 3 0] 

>©*§Ste» 0. OOlmol/lfr&l. 0 mo 1 / 1 ©«gH(C&-g>©^M* 
L<, 0. Olmol/1^60, 5mo 1 / 1 CD^HfC&e©^ i *JM* b < 
, 0. Imo 1/1*5>0. 2 5mo 1 / 1 ©$gBlCfe-g> ©# £ 5> &C§£ Lv>„ 

tf>©#y&®T-&.g>5!I^M$&T* : fc<fc^U 5f$K*->©#y&^T?&£58^7>^ 
tt4&©«^tt#{c^;!<;ft£%©T-{i>fcv^ iObn-;*. (tf , •? to 9 
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StflSEfcU 0. 0 0 1 g/1 fr£> 3 0 0 g/ 1 CD&BJC&.£>©#M£ L<, 0. 
005g/lj^£jl OOg/1 ©$g|lHC$>.g>©#'J: 'JgS L 0. Olg/1 
2f£6 0 g/1 CD^HlC&Sr ?>tca* Sffi&fCJ: y»ft;3E$BIRS: 

§iMI>t 1 0 iA/dmV?i 1 0 A/dm^SltW* bV>„ 
[0 0 3 1] 

J«_h©^ffi{CJ;y. mtbl 0 1 - 1 JiloiM^cj&DT, ^«I10 1- 2 > ^ 
ill 10 1-3 ITS« 1 0 1 ^ Jg^fS. sfcfc. m^M9. 

itzmMiz-t&fcthiz. mmi o lc^BMtLTSifeifiJi&^ttTfc.fc^,, 

[0 0 3 2] 

S i £C3^Ge tW-^fcE^Tt^fc*^. f^ftf 1 0 2 Ctt W 

(c, 7kmR&/XteKntfym?-* x $%i2n2>„ ^c&^jfcLv^^ifcto. i~ 
4 0l^%ffe5. ¥#ffrS&P £-T£ic}ii I IMS*, nlf^ 

ffi-fbx^^^-^O. 2 e VJStTCDfc®***?* L<. 0. leV£)lT©%fflM 
ST*&5„ *fcJt&j5i£:LTtil 0 0 £2 cmKT^J b<, lQcmKTM 
X#v>7±)l (p i n£&&tkgfc£?-SftiBtt^iR-?-) %K 
IJ-flJtCjfi^P i ng^(DiSf*«i|a/t>K¥t«;^j£<, SV^P i ni^ 

ft A^MHS© F--/J1 (pM«%jL<linSS) l±)t^lR©^*v^^a'fS©^ 
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#2000—162804 
tc7.ZvV tM«tbt«, i SJ/ 'J 3^Mi#I»i»^t)t t bt. % 
*m<kMs MlPSfc^tf^tt®) hLi&Z>*><Dii'3blf<t>ftZ>. p i ngs-£ 

tit, 3tAM«I^e> (TtA'??^^!, T^A?/^*!, S§JI*B 

[0 0 3 3] 

iSffftlt UTlift (6 3 0 nm) ©©JR^ (a) #5 0 0 0 c m -1 ^ 
_h, V-5-i/^al/-?- (AMI. 5, 10 0mW/cm 2 ) tci&^fetfc 
©^M^fflS©}^^ (ap) # 10X10 _5 S/c m£JLk. fitted (ad) 
#10X1 O^S/cmgT, 3^3t>h7*h*V>F^V*; F.(CPM) 
{C«fc.5 7->^W? 5 5 me V^TT? iSfiftl 

[0 0 3 4] 

\i.^m<D%mM^m^oi-mt. lt, — 3s©p i ng&sto^ii o 2 

2-2, ^-OD^SSr^-r^^S 10 2-3 p i ngHtr£^£fc 

fto^^ftJflcfc^Tte, ^©fc#©e>*>CD<l>;&< £: =fo— o#iufB©$fj£T?&£> 

[0 0 3 5] 

#56 EE© 2/ U &.tf_tj£©¥^ttJi 1 0 2 £7£f£;-t5ici± % i«JS*& 

1102 &^1-S#)ii©»i@«;^?:5t-r„ 
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o 

(3) »«1 0 1 *\i-&-\ZZ:-oXmfea>Um^Wt.%.^Z>. 

(4) !SM^«^iCj:oT^S$tlfclSji^S:tuia4ft«^lC^A-t5>„ ttffBifl 

(5) «ia^|^{C^5>CvS:^jg$-&TiS)iSf**xS:^«?b, italic!!*;* 

T¥#ftS 10 2 
[0 0 3 6] 

ff^ii o 2<Dmm4k®-t.vxte. mmmfoom&^m-t i o o~4 5 o-c 

s EAttO. 5mTo rr~10Torr, :##gIg©S/ U n ^S^KSr^^t"^ 
|tt5 0mTorrlKl, igMi&Arj-SgSttO. 0 0 1~lW/cm 3 (ISA 

[0 0 3 7] 

¥3S#® 1 0 2 ©j£f£(C jib femWrtXZ LIU S i H 4 . Si 2 H 6 ^©i/ 
Un^M^-Sr-g-^Lfc^XftL^S-ft^, WS i F 4 , Si 2 F g , S i HgF 
2 , SiH 2 Cl 2 , SiCl 4 , S i 2 C lg^OQ^D-y^-ftiS/yn^A^tf e>*is 
= ^T'jitfbbT^&*>©tt:#;*>tf>'<-&JBv\ $<ftbT^-5 : fc©ti:*?£'ft:tfX 
{C«fc£A^'J>^£*TfcoT«Sfflt-&,, -^^iC-TS^tCliS (dIC, GeH 4 
^ C H 4 fc if © i 5 £ G e ^ C £ b 13 Xft b d 5 £M*4;*fX fCgsiHJ 

tSit^I* bW 
[0 0 3 8] 

mn-tt*\t. ftmxxxitiffl.L'XMm^ftizmAirzz.ttfM.'t b<^. 

»©®S^i: bTl±, SiF 4 , Si 2 F g , S i HgFgfcif©? v-ffc^r-fig. 
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i^affi©^^, S i C^<Z)^©JR^*V^*Vt> Kdf-Y ^©JtK^Jf 
[0 0 3 9] 

H0 3H o 2<D®.i&n!m&MMi£^&^Tn^mmm : $:m'?2> 

ZLhh, ffi*i^(6v>ri:^SI*$tl,S„ L< It 5 5 0 nmlCfeWSjgiS* 
**8 0%J6JLh, J;*;^* L<&8 5 %JE*_hT?$>5 r LV''. Ill$B5X 

1 0~ 3 fi cm«T. i'Jjf^Kttlx 1 0~ 3 Q c mJ^TT&SifcaW* 
. I-CDSifi|10 3ffl^kLtti. ITO, ZnO, I n^g^Sr^l 
icMv^S^t^T'^So ^-©^*Mi:LT(±, CVD, x^l/-, xtr 

[0 0 4 0] 

0 4tt»«S&^S:[Rl_h-r-5fc«i){CSra«ffil 0 3_hJC|etf e>tis„ 

j&-r a***^ n&-5w;*¥h^-* h *fvm-* &mmz 

[0 0 4 1 ] 
[0 0 4 2] 
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[0 0 4 3] 

(mmm 1 ) 

[0 0 4 4] 

CD-M&^-f^fiD^»TSST'&-£)„ 02{C^-r*Sa^^ff 2 0 114. S« 
i2iyffib§S2 o 2, ¥*{MgJftftJC£8!g2 l i~2 l 6. 
2 0 3*'. j$7.>f- b-221 — 227 S 3 fc: JC J: o T«^S*lT 

v**. £©**UW£fifti6«2(> licit. &»91Htttit7s>f- h&RHTflMK© 

#2 0 2CM3ftfc*^>*»b«*ffiaft. «*#£Jfe l J«3f 2 0 3T-glJ©;tf 
[0 0 4 5] 

*»ft**B*S«12 11 — 21 6«. **i**l*Bta8:*bTa3y, MSfc 
®^W©HSM5»A® 2 4 1—24 6 251~2 5 6* «=>*JB?&« 

2 1 1-2 1 6»Ctt. M^^M^S:iAtSfe«)ffl^iAf 2 3 1 — 
2 3 6tf»R£ftTV\«. 
[0 0 4 6] 

H2tc^bfc*8aK^^S2 0 1 14. f «^A«lffllFlt: 6 AM 

ftflfejBa-e*i»!ittft < » M*sfta«#*^ ©*«/*c**>*t«-*»t»© 

, £-*t«^p3T'©^«f£S«2 0 4 fcMffiHfcOfcJUBSBI&iWEt-Sfe*©. 
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T*MI& 3 ft £ #¥9#K®ny fe lit SrfcjCttii'JCftoTli^. 
[0 0 4 7] 

£1% (SUS430BA) ^e>&*^©S* ((64 0cm.* 

$2 0 0m, ISO. 12 5mm) fc+^CBtfll, Sfc#L, 
* U >^fitcSSSfb, AgtiS^-^htlt, f§100nm©Agf 
I$XA>^lf3tfc. SblCZ nO#-^ h£M^T, MS 1. 2/tmCD 

[0 0 4 8] 

&£&K&»JffiU8«2 0 2(C, 9«ftSfi2 0 4 £ttV*fetflf>£$Hf U 

>g«tt»«2 0 4 S:ffiAM©^X^- K ¥*tt??jAJi£C&&8 2 IK 2 12 
, 213, 214, 215, 216, mmti&<DMX>f- h S«#^3t*J 
§g|2 0 3*T*iiL, ^©^«tt»«2 0 4 tffe££&V^J:3ICK£|IS£f7 
ofcc ^LT, &K£»JtBMS»2 0 2. mfffifflIS§g2 11, 212 
, 213, 214, 215, 2 1 6, ttS«^Sty^S2 O 3 
:>:/fr&&«X£&«;*ICJ:»J, 5X1 0" 6 To r rJKT*'C*^'K:Jt3£»« 1 b 
fc. 

[0 0 4 9] 

2 3 2^e>M^5!f^5:tJ ; #f??tj*X5:#fc$&Lfe„ 
[0 0 5 0] 

mfrt>2 0 0 s c cm©H2^x5:MU ^IC^H^CD^- h 

2>>i£>, Mcy- h^Xt LT 5 0 0 s c cm(0H 2 ^SMl/fe. 

[0 0 5 1] 
[*1] 



ffi|E# 2001-3054833 



♦ 

#2 000 — 1 62804 





i 




i 


I (mmm i - 1 ) 


1 s 


i 


F 4 mmo. 1 p pmSA) 1 








o u s c C ILL | 




1 H 


i 

2 ' 


, 3 0 0 s c c m | 


1 SMK 


1 4 


0 


0"C 1 


i ff* 


I 1 


0 


0 mT o r r I 




J 




■ 



[0 0 5 2] 

2 o 2^e>a«#^3?y^2 o sojsmz. mm&miRz o Aoftrnzmtei, 

[0 0 53] 

*##*ritfflJtffi*F* 2 1 2^<7)«M?S*AS|5 2 4 2(Ci«MM«^2 5 
2«tyi«M^?:^AL> #»^AfflX^M2 1 2 «©iiM«{C^D-Sc« 
££jgU ?gt«tt**2 0 4±tCi/U3>^*KS: 1 nmMlfe (HJSM 1 - 

i) . i^T% ¥«ftfAlXSIW2 i zizammmz. 4 5GHz. r<y- 

3 0 0W©WM^«*S:l«M?S^Ag|5 2 4 2^?>SAlfe. 

[0 0 54] 

*K, £ft:*f:*&4t2K:a*-*- £-)fc£<fb£(-&&#€>, l - 1 fclflWcS/ 

'j3>*»«fe**Lfe S6JK«l-S. J*«m-l, Jt«« 

1 - 2) . 

[0 0 5 5] 

IOt«l-l, 1-2. 1 - 3 fcjfc««l - 1, l-2tff«lfej"j3>* 

2 0) ©H#f!**©»&&W'<» 3 (2 2 0) £J*©IB*rfc?- 
UScherrerflWfe. * fc, 3 > * # > > 7 * h * U> h * V y K 

(CPM) tC«fc*JT-/W#x-*-2? — , i/'j3>|iiIitifflSiISfflSIMS 



HittE# 2001-3054833 



#2000-162804 



[0 0 5 6] 

*2CStJ:5C, Sfe*«l-1, 1-2, 1 -3©S/Un>^!^Kli. KM. 

1 - 2<DS/'j ay%MWk£.tiMhX. ( 2 2 0 ) fBfttt. SgiSi&gtf 

[0 0 5 7] 
[*2] 



immm 1 - 2 > 



S i F 4 (|g^0 . 3 p p m^A) : 5 0 s c c m 
: 3 0 0 s c c m 



(HJ&M 1 - 3 ) 



S i F 



0 . 5 p p m# A) : 5 0 s c c m 



H 2 :300sccm 



atmm i - 1 ) 



S i F 



M 0 . 0 5 p p mjgA) : 5 0 s c c m 



H 2 :300sccm 



ab&mi -2) 



S i F 4 (j 



1 . 0 p p m^A) : 5 0 s c c m 



Hg : 3 0 0 s c c m 



[0 0 5 8] 



[St3] 



I ±mm&Bi 

I (2 2 0) 
I E!#r5£& 
I 



I (220)© 
| Scherrer 

I 
I 



- I 



I (atoms 
I / c m 3 ) 
I 



1 9 



ffifE# 2001-3054833 



#2000—1 6280 4 



I mmw i 


- 1 1 


1 




| 1 






| 4 0 m e V | 


1 . 


5X1 


o 18 | 


i mmmi 


- 2 | 


1 . 


0 2 


1 1. 


0 


5 


| 4 5 m e V | 


7. 


0X1 


0 17 | 


\mmmi 


- 3 | 


1 . 


0 2 


1 1. 


0 




| 4 0 m e V | 


5. 


oxi 


o 19 | 


1 ifc««i 


- 1 1 


0. 


9 


1 1. 


0 




| 6 0 m e V | 


1. 


0X1 


o 18 | 


1 MMi 

L. 


- 2 | 


0. 


9 


1 o. 


8 


5 


| 6 0 m e V | 
I J 


1. 


0X1 


o 20 , 



£IB#r»fl£K:*J"rS (2 2 0) ©ElfffS&g©*^ (2 2 0) ©S c h e r r e 

r nmw 1 - 1 1 izmmt bfc# 0 

[0 0 5 9] 
[0 0 6 0] 

$zmwi tmmz. «««)#«14S«2 o 4 £m*u mmmmmmm2 o 1 

{C^5»b, IS«(SIUffiLM2 0 2. ¥lft^MI$gS2 11. 2 12, 2 
13, 2 14. 2 15. 2 1 6. «=K^JfcU^2 0 3 &^I3^CDKSjK> ^ 
«>&&SX£$MK*fCJ: 'J. 5X1 0~ 6 T o r r «Tt T'^{cKS#ftbfc„ 
[0 0 6 1] 

2 3 2fr£J§W#x;&tJ t #3g{#;*&«ii&bfc„ 
[0 0 6 2] 

¥tffiiRjl)iK!!lF«2 12«^©#*flc»J«fflHffi#«K:it3tf^»A 

2 0 0 s c c niCDHgtfX&gy&b. l^tglC^H^©*^- h #X#fciB&!? 
^e>. ^tiSXf- VKtf- h^i:LT5 0 0 s c cm0H 2 ^S:Ml/fe. 



2001-3054833 



4$2 0 0 0— 1 6 2 8 0 4 



[0 0 6 3] 

¥«^Afflxs«)i2 1 2.fo<D-mn®MAm2 4 2{ciism&««*2 5 

2 <fc»JigJS8£&#AU 3Mgf#7£#UB J^sggS 2 1 2^©*ta^rticyn-ijc« 
JtfiU #«tt»*2 0 4±K:fi»ffiS:*tHfi4 £ »#Ji (DtJ» l #« m) 

f&U 5/ U 3 bife. m-, ttftf«IX$^2 1 21C&M 

?St8t2. 4 5GHz, AC- 3 0 0 W©i« SritHSt ASP 2 4 2frbm 

Al/fe. ifei";n>il©f«lt H 2 SSl:S:*4lc^-rJ:e)tc^x.«;^e>fi : 
&ofc,, (MMMZ-l^ 2-2, 2-3). 
[0 0 6 4] 
[*4] 



2 1 2 © | m&OJ* 

I 
I 



S i F 4 ( 



R 0 . 3 p p m^A) : 5 0 s c c m 
H2:25sccm (HSbM 2 - 1 ) 
H2 : 50sccm (.^Mffl 2 - 2 ) 
H2 : 75sccm ($£JfsM 2 - 3 ) 




10 0 mT o r r 



[0 0 6 5] 

HJIM2-1, 2-2, 2 -3T-#j£Lfc^'J3>aM*K<A^v:y$:SLx^? 
WbfcjlHSb, 5 2 0 cm'^ffi (SgllffcSHCjKH) £480 c m _1 #j£ (T^E 

^Vy K (CPM) fCj;yr-^y^3:-^y-&S!l3£bfeo itl^©^*:* 5 

[0 0 6 6] 



2 1 



fi}E$# 2001-3054833 



#2 000—162804 

[*5] 



1 


i 

1 HJSW 2—1 


l 


I 

I mmm 2-3 1 


1 S l F 4 /H 2 


1 r- /~v ✓ o C 

| o 0 / Z o 




y c m | 


| (5 2 0 c m" 1 
|/4 8 0 c m" 1 ) 






0.0 1 




; — | 4 5 m e V 


| 4 0 m e V 


| 4 0 m e V | 
1 1 



[0 0 6 7] 

sa6«2-i, 2-2, 2-3j/U3>MK»« «*ifcigftttfc5*u mn 

[0 0 6 8] 
[0 0 6 9] 

fcH*C &R<0*tt4£M2 0 4 fcflsjfcU *«PAISt2 0 1 
KifcMfU I«il'JffiL«2 0 2, f^Mffll^2 11, 2 12, 2 
13, 2 14, 2 15, 2 1 6. Htt*S»»J*»2 0 3 &*Hw0Kffi>K>:/ 
A^&5lSi^iCi l J, 5X1 0" 6 Tor r BUT* T*3fe£K:Jt£SMlbfc. 
[0 0 7 0] 

2 3 2 36i»fe«6K:S%-riK»3{fXfttf*3W3!f^«:«»Ufc. 
[0 0 7 1] 



2001-3054833 



4#2 000 — 1 62804 



^^e>2 0 0 s c cm^H^XSMU mfttt@B<D&>f- h^ffil&f 
^e>. #**^>f- Mc^f» hitXHLXS 0 0 s c cm(Z)H 2 ^xS:#fc^bfeo 
[0 0 7 2] 

fc(C, 4 £ *#»«fflXaj#»2 1 2|*[tf>i«»i&»ASI$2 4 2|C««tt«2 5 

&4fiu #tttifi2 o 4±ic^fttB$:^fc is^i mmifim) 

J*U 5/Un>*JMI8:Jg#bfc 0 :it% *»#««MSC3K*»2 1 2 CttM 
igg£2. 4 5 GHz. 7tt7- 5 0 OW©lffMift«*S:i*«a*A«|5 2 4 2*&» 

6E^*J:3fc£*fc#&frfco&. (S6««3-l. 3-2. 3-3). 
[0 0 7 3] 
[*6] 



2 1 2 CD | S»5Sf X 
I 



I s^tum 



S I F 



0 . 3 p p m^A) : 5 0 s c c m 



H 2 : 3 0 0 s c c 



4 0 OTC 



4 0mTorr (S8Jfi« 3 - 1 ) 
SOmTorr (HM3-2) 
6 0mTorr (Hlfeftl3-3) 



[0 0 7 4] 

H«S«3-1. 3-2. 3-37?f^^bfcS/U3>*i»lRS:X^^^i»ia«f$l 
glC±ytS^tf-^&M£U ^H«f»flEK:#f 6 (2 2 0) 0IBWSfcfl[©«'& 
SI8^ $£IC (2 2 0) jRjfCDIBSftr-^O^ffiipiiy S c h e r r e r 

a>^i>h7*h*l/>h^y^K (CPM) tckyy-/* 



2 3 



ttifE# 2001-3054833 



* 

#2 000 — 1 62804 



[0 0 7 5] 
[*7] 



1 

1 

1 


i 

1 ««3-l 


I 

I 


I mmm 3-3 1 


1 

1 ffi* 


| 3 0 mT o r r 


| 5 0 mT o r r 


1 7 0 mT 0 r r | 


y 

1 ^mffimBzl^ttT 
| (2 2 0) CD 


| 1 




I 1 n £ I 


| 

| (2 2 0) CD 

| Scherrer 3^ 


| 1 
i 1 


11.07 


1 1 . 0 8 | 


| 

1 rwt^jfit?- 


| 5 0 m e V 
I 


| 4 1 me V 


| 4 2me V I 
1 f 



^mtf^StC^ff « (2 2 0) ©IB«f9**©1»-&. (220) ©Scherre 
[0 0 7 6] 

*6lC^-r<k^tC, HJSM3-1, 3-2, 3-3ffli/y3>|iiltt, HM 
3>3MMIIi:ifc*bT, (2 2 0) fflflH£#»<, *S*K«*Mc*< 

Tor r£U:T-te. J:»JC*l£4&ft&tto££tfi>frS. 
[0 0 7 7] 

H2lCj9*Ufe%atBt&Jft£ff2 0 1 JWT©#WlT'04lC^bfep i n 



tB§E4# 2001-3054833 




#2 000 — 1 62804 



#m 102-1 ii^gfflsr^-tf i m^mftm 102-2 nms& p m^m-fom 1 

[0 0 7 8] 

mtewmmmz. wofitti«2 0 4&Mu *t«igij£j*gie2 0 1 

ICgjitU I«S >J ffi L §S 2 0 2 , ^^^ffll^gjg 2 11, 212, 2 
13, 2 14. 2 15, 2 1 6, *=K#^KU^f§2 0 3 ?r^S^©K^5K>^ 
A^Jfe-SK^P^tCiU, 5X1 0"^To r r«TS T'^M^lt. 
[0 0 7 9] 

#CJC, K^P^S:^t&3i±oo, ¥m7&J*J8R2HlMff2 11 — 21 3 
xmxmz 3 1—2 3 3frt>ffinifX%.Xf%:%{iSxZ@k1feVfro 
[0 0 8 0] 

fiM«MIM2 11-21 3^©^^^flSX^f§lCtt 
tfX^AIffa^ 2 0 0 s c cm(Z)H 2 #X?:Ml/, mBftC^S^O^-^- h:# 
^H^V- MC>f— N^tLt 5 0 0 s c c m©H 2 ;*f;*. 

11-21 3m<DBtl$:ffiM(D]±t}Kmi&Vtc.. 8 {Cj^-TjiU 

So 

[0 0 8 1] 



[SH8] 



2 1 1 © I JSJp5(-5Ef | SiH 4 : 20sccm 
MZkft I | H 2 : 1 0 0 s c c m 

| | PH 3 (H 2 X'2%IZ^W : 3 0 s c cm 



I I 30CC 



I ffi* 



| 1 . 0 T o r r 



2 5 



ffiH# 2001-3054833 



#2 000—1 62804 



1 

2 1 2 © | 

m&ltkft I 

I 



I 



1 

2 i 3 cd i mms* 
mfcgift I 
I 



S i H 4 (MM 0 . 3 p p m^A) : 5 0 s c c m 
H 2 = 300s ccm 



4 0 O'C 



lOOmTorr 



S i : 1 0 s c c m 
H 2 :800sccm 
PH 3 (H 2 T-2%lC#fO 



: 1 0 0 s c c m 



2 0 O'C 



1 . 2 T o r r 



[0 0 8 2] 

*i#*)*fflieS«ff2 ll~2l 3rtfflE^SLfei:r5t% »«it»J 
ffiL^S§2 0 2^e>ifi#SK > JSS2 0 3©#fat;:, ^m<&*«2 0 4ffl^I 

[0 0 8 3] 

2fclC. *fftf«fflK$^S 2 1 1-213 ft<D-fSmWimA® 2 4 1-24 3 
lc?SMi&«ii 25l~253J:»J iSMSS^At, ¥i^AMXS8i 2 11 
-2 1 3 ft©*t*Sfttcyo U ^m-ffi»«2 0 4_hlC. 
&2 0 4 ±ICT ! E*77XnI**#l (If3 0nm) . i 
^#Ji (BtJItl. 5*m) % nt85kT>m¥mi*M (IflOnm) &«Ab3tiB 

[0 0 8 4] 

rrf> ¥*tt«J&ftX£«Hft2 1 ItCttMiftjRl 3. 56MHz, 



2 6 



fflfiE# 2001-3054833 



#2000-162804 



g5mW/cm3 ^a»#^JAAXS«» 2 1 3 (C liJSifctfc 1 3 . 5 6MHz 
, ;td-fS3 0mW/cm35iAlfe. 4*«#»i«ffl3tffi» 2 1 2 

(CttM?ftfS:2. 4 5 GHZ. AV- 3 0 0 W©i«M$&«;fr £WMi&JiA§IS 2 4 2 

jS«#ig^-S:3 6 cmX2 2 c m©>fcplS?& : t£ > '3.-,>WC#nXbfc (5life0S4) 

o 

[0 0 8 5] 

fcfc, 4 & ##^JftA3K^#2 1 2tC*A-r«K»3(f^'&. S i F 4 (MO 

. 0 5ppmlX) : 50sccmi:H2 : 3 0 0 s c c mCLfeMlilllM 

[0 0 8 6] 

4 & tfit«« 4 TJff 0t b ^HWM^e S? a- - /l/<Z>3fe«X&tt* & v - 9 

-'>^al/-ii- (AMI. 5. 1 0 OmW/c m 2 ) £ JB^TiMJfe Lfc. 
094 ©^cBimtfi^ 5>a -^©^m^^S: 1 tc«#Hfc L fe 2: £ ©, J£8£g 4 if 

[0 0 8 7] 

tfeilif-yffi («I»Jft<Z>lftlBflSni 1 mm. ifcf B©®[1 0 0) fcfflwr 
i: ¥*#J1 £ ftNtiDflf *4£ & fc. * & & *C «t>#J$3fcS^&$& 

Bb3 0M#, f®t7 0^#WTSS-2 OtSfTtf 3 OMJf, «tf7 
0#j!M-J"Ci&K8 5iCmMS8 5%*T?M-f\ 1 0 OHHUSgl/ 

5 OTCtC&W L£1KJ»T% AMI. 5, 1 0 0mW/om2©Ifiii«S5 0 

[0 0 8 8] 
[*9] 



r 



T 

2 7 



1 

ffiE^ 2001-3054833 



#2 000 — 162804 









1 Jt« 


f«4 | 






i 


1 o. 


9 2 | 


1 S^B-r-— ^SSIC i.&'tMWi 


in. 1 — 1 1 


i 


1 o. 


9 5 | 






1. o 


1 o. 


9 3 | 


i 


^cornt i 


1. o 


1 o. 


9 3 | 
i 



[0 0 8 9] 

JEtJt© £ i: «fc 'A ^iffl^ti^S^triBlffit^a-Mi, ffitife 
4#* £ fir o ~ b. tf£> -5 . 
[0 0 9 0] 

immw 5 ) 

2-lt, <f5nffi&-&t; iS^tftll 0 2-2 hMIplfiftil 0 2- 
3, 7=t;i/7r^nIfi#I102-4L ffl!jSliI4 i #ftI10 2-5J: 

^-l±V*;foti>S p i n p i nl^^-fe;i/^i*i^t'fe5. 
[0 0 9 1] 

jfettM 1 £H*K:> ©IK 2 0 4 SrfMtU *MKJ*flUR«2 0 1 

Ki6*U »«iI»Jffib^lt2 0 2. ¥9#«ttMXS«ff2 11. 2 12, 2 



flJ8E4f 2001-3054833 



• 

#2000—162804 



13. 2 14. 2 15, 2 1 6, J& 'J S£S§ 2 0 3 ^m^<DM^>^ 

*^&-5X£tlMOMC<fcy> 5X1 0" 6 T o r r£AT$.T'JtfrlzM£$Fn.l>t=.. 
[0 0 9 2] 

#ctc, M^mm.^^m^'o-o. *^«ffil$«2 l i~2i6A^f 

X*A!f2 3 1-2 3 Sfr^mniS*J&.X$%s1IRjS**:&m\;t=.o 
[0 0 9 3] 

0 0 s c cm©H 2 #;a. Lfe„ rCttJSlTJat^Sf&^OgMMBA&iiigEb 

T. ^#7£j£/BX£§2§ 2 11-21 6|^©ffi*$:mM©ffi*{CW^bfc= 

[0 0 94] 

¥##7f?f£/aX£W!§ 2 1 1 — 2 l 6ft©ffi**^^L/fei:z:5^. »«itU 

HJL^#§2 0 2j^e>S«^£ISy W3I2 0 3 ©^IfiltC. ^tmffi««2 0 4 ®^«f 
[0 0 9 5] 

#C(C, fi««Mi$|!S 2 1 1-216 W©«M^#Aa$ 24 1-2 4 6 
IC1SMM«®2 5 1-2 5 6 <tyiSJB?&£#AU ¥*{ttgj&;gX£M2 1 1 
-2 1 6ft©^»g|*rlC**n-i*S££jgU ^«ffi*«2 0 4_hlC. 
«2 0 4±C7 ; E;i/7rXng5f*ftI (§f3 0nm) , MUfflfc-g-tf i 

(K^2. 0#m) . immvmSRmm (HHOnm) fcJgjfcbT* 

fe*triS!4M!MMI (BUM. 2/nn), MIp9f$«I (IflOnm) 

[0 0 9 6] 

*##*j*«jca»**2 1 1, 2 1 4K\tmmmi 3. 56mh Zi 

;f r;-«I5 mW/ c m3 ISftMISf 1 3, 2 1 

6CttJSi&f$Cl 3. 56MHz, - «S 3 0 mW/ g m 3 fflSJItf A St 
ALfe. ¥9#)IAffiXSM2 1 2, 2 1 5(CteM&?&2. 45GHz 

, 3 0 0WCDffMM;b&XM!fttt.AJIS2 4 2, 2 4 5fre>fAUfe. * 



JfSfE#2 001-3054833 



#2000-1 62804 



c mX 2 2 c mO^BiWi/'a-MCftll/fe (Hfti5) „ 
[0 0 9 7] 

[0 0 9 8] 

>M^tcMbT0. lppmg±0. 5 P P mgT©filS^?:MSt5rt 

tc«ku. igM#iKis.*tt©JiJff-e (220) ijftizmftLr^>vny&mm 

i fi¥Wttff©d>& <tti-»CMV^rfcK:j:»J, JSlff «:3%Mtft%4S & *> "fe 

[^®©fS»^Si^] 
[Hi] 

[02] 

[03] 
[04] 



ffilE# 2001-3054833 



• 

#2 000—162804 



[05] 

[«F*©»ifl] 

10 1: 

10 1-1 : mfo 
10 1-2: ±MM 

10 2: 3^<fcJI 

102-1 : m-<D*gmm*tt?¥mm 
102-2: j^sffifcif & i M¥m#-m 

10 2-3 : ^-©#«MS:^-r^«#:J 
10 2-4 : f-fflitlSjRtfiftJ 

102-5 igsfflsr-^t? i m^m&m 

10 2-6 : ^-(D*«MS:^-r^^J 



10 3 
10 4 
2 0 1 
2 0 2 
2 0 3 
2 0 4 
2 11 
2 2 1 
2 3 1 
2 4 1 



mmmm 

■216: 

-2 2 7: H7.*f~- Y 
-2 3 6: ^XfAf 
-24 6: KMi&3£Ag|S2 5 1' 



2 5 6: ^JS&S® 



3 1 



mH4t 2001-3054833 



• 

#2 000 — 162804 




1 



ffiSE# 2001-3054833 



102-3 



102-2 



102-1 



ffilE# 2001-3054833 



* 



#2 000 — 162804 




4 



2001-3054833 



#2 000 — 162804 



[H5] 





5 



ffifflE# 2001-3054833 



ft ft 

#2 000 — 162804 

mm 

^•IcStLTO. lppmKiO. 5 P p m«Tfflt*I^ r t 5:^ 
IM1R®] 0 1 



1 



ffiU# 2001-3054833 



#2000—162804 



ffl m A 



£SU*-f [000001007] 
1 . 0 1990^ 81300 



i 



ffiH# 2001-3054833 



